ree A} 


Technical Paper’71’ 

pean igs Sige 

tenner ‘DEPARTMENT OF THE INTERIOR 
“““ BUREAU OF MINES 


JOSEPH A. HOLMES, Director 


PERMISSIBLE EXPLOSIVES 


TESTED PRIOR TO JANUARY 1, 1914 


BY 


CLARENCE HALL 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1914 


Google 


CONTENTS. 


General statements. cn 25 es:ecccnscssaenssseecanenssaneehear me asaoioeeeess 
Definition of permissible explosive.................2-2--2-22-00-02eeeeee eee 
Classes of permissible explosives............------------2-+-eee ee eee cece eee 
Publications on mine accidents and tests of explosives..........-.----+-+-++++ 


TABLES. 


TaBLe 1. Permissible explosives tested prior to January 1, 1914...........-.-- 
2. Classes and rate of detonation of permissible explosives. ..........- 


First edition. January, 1914. 


Google Saiacerrataa cee 


Page. 


_ 


mm ww 


Page. 


mot 


PERMISSIBLE EXPLOSIVES TESTED PRIOR TO 
JANUARY 1, 1914. 


By Ciarence Hatt. 


GENERAL STATEMENT. 


The following list contains the names of all explosives now con- 
sidered to be permissible explosives that were tested by the Bureau 
of Mines prior to January 1, 1914. 

The reader is referred to Miners’ Circular 6 for information re- 
garding the conditions under which permissible explosives are tested, 
the tests used by the Bureau of Mines for determining what explosives 
are to be included in the list, and the precautions to be observed in 
the handling, storage, and use of permissible explosives. Detailed 
descriptions of some of the tests and the apparatus used are given in 
Bulletin 15, ‘‘Investigations of Explosives Used in Coal Mines,’ and 
Bulletin 66, ‘‘Tests of Permissible Explosives,” and the proper 
methods of storing, handling, and using permissible explosives are 
discussed in Bulletin 17, ‘A Primer on Explosives for Coal Miners,” 
Bulletin 10, ‘‘The Use of Permissible Explosives,” and Miners’ Circu- 
lar 7, ‘‘The Use and Misuse of Explosives in Coal Mining.” 

Persons who have received previous lists of ‘permissible explosives 
will notice that certain explosives that were named in those lists 
are not included in the present list. Those explosives are omitted 
for the reason that they are no longer denominated permissible 
explosives. The present list takes the place of all preceding lists. 


DEFINITION OF PERMISSIBLE EXPLOSIVE. 


An explosive is called a permissible explosive when it is similar 
in all respects to the sample that passed certain tests by the United 
States Bureau of Mines, and when it is used in accordance with the 
conditions prescribed by this bureau. 

But even the explosives that have passed those tests and are 
named in this list as permissible explosives are to be considered as 
permissible explosives only when used under the following conditions: 

1. That the explosive is in all respects similar to the sample sub- 
mitted by the manufacturer for test. 
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4 PERMISSIBLE EXPLOSIVES. 


2. That detonators—preferably electric detonators—are used of 
not less efficiency than those prescribed, namely, those consisting 
aa weight of 90 parts of mercury fulminate and 10 parts of potassium 
chlorate (or their equivalents). 

3. That the explosive, if frozen, shall be thoroughly thawed in a 
safe and suitable manner before use. 

4. That the quantity used for a shot does not exceed 14 pounds 
(680 grams), and that it is properly tamped with clay or other non- 
combustible stemming. 

It must not be supposed that an explosive that has once passed 
the required tests and has been published in lists of permissible 
explosives is always thereafter to be considered a permissible explo- 
sive, regardless of its condition or the way in which it is used. Thus, 
for example, an explosive named in the permissible list, if kept in a 
moist place until it undergoes a change in character, is no longer to 
be considered a permissible explosive. If used in a frozen or partly 
frozen condition, it is not when so used a permissible explosive. If 
used in excess of the quantity specified (14 pounds), it is not, when 
so used, a permissible explosive. And when the other conditions 
have been met, it is not a permissible explosive if fired with a deto- 
nator of less efficiency than that prescribed. 

Moreover, even when all the prescribed conditions have been met, 
no permissible explosive should necessarily be considered as perma- 
nently being a permissible explosive, but any permissible explosive 
when used under the prescribed conditions may properly continue to 
be considered a permissible explosive until notice of its withdrawal 
or removal from the list has been officially published, or until its 
name is omitted from a later list published by the Bureau of Mines. 

Furthermore, the manufacturers of a permissible explosive may 
withdraw it at any time when introducing a new explosive of superior 
qualities. And after further experiments and conferences the 
Bureau of Mines may find it advisable to adopt additional and more 
severe tests to which all permissible explosives may be subjected, 
in the hope that through the use of such explosives only as may pass 
the more severe tests, the lives of miners may be better safeguarded. 

Subject to the conditions and provisions stated above, the follow- 
ing explosives are classed as permissible explosives: 
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» Coalite No. 


PERMISSIBLE EXPLOSIVES. 


TaBLe I.—Permissible explosives tested prior to January 1, 1914. 


Brand. 


Aetna coal powder A....... 
Aetna coal powder AA...... 
Aetna coal powder B.....-. 
Aetna coal powder C....... 
Bental coal powder No. 1-A. 


Bental coal powder No. 2...|... 
owder No. 2-X.)... 


Bental coal 
Bituminite No. 1 


Bituminite No. 3.........-. ais 
Bituminite No. 4........... Be 


Bituminite No. 5..........- 
Black Diamond No. 2-A.... 


Black Diamond No. 3-A....|... 


Black Diamond No. 5...... 

Black Diamond No. 6-L. F. 

Cameron mine powder No. 

Cameron mine powder No. 
2-A. 


Cameron mine powder No. |... 


2-A, L. F. 
Cameron mine powder No. 
3-A. 


Carbonite No. 1............- poe 


Carbonite No. 
Carbonite No. 
Carbonite No. 
Carbonite No. 
Carbonite No. 6.. 
Coalite A! 


Coalite X? 
Coalite No. 1! 


Coalite No. 
Coalite No. 
Coalite No. 
Coalite No. 
Coalite No. ¢ 
Coalite No. 
Coal special No. 1 


When used 
with deto- 
din | |S ESe 
designation. | tric detona- Manufacturer. 
tors of not 
less efficiency 
than— 
Class 4..... No. 6....| Aetna Powder Co., Chicago, Ill. 
Class la Re: (eee Do. 
Class 4.....]... do.. Do. 
SetdOU wees les do..... Do. 
Class la...|... do.. Independent Powder (Co., 
Joplin, Mo. 
(s (Rae No. 7 Do. 
dos: .. 35 No. 6 Do. 
Class 4.....}... do .| Jefferson Powder Co., 
Birmingham, Ala. 
dd:.é acs 3/eae do..... Do. 
Cs ba Peper ese do Do. 
Class 1la....|... do Do. 
Class 4...../... do..... Illinois Powder Manufactur- 
ing Co., St. Louis, Mo. 
cs (0 ee [etre do..... be. 
Class la....|... do..... Do. 
Class 4.....]... do..... Do. 
Class la....|... do..... Cameron Powder Manufactur- 
ing Co., Emporium, Pa. 
«(0 eee eae do..... Do. 
0.62 J264|6,2 do..... Do. 
Class 4.....]... do..... Do. 
6 Co oer te a do..... E. I. du Pont de Nemours 
Powder Co., Wilmington, 
Del. 
Do. 
Do. 
Do. 
Do. 
Do. 
Bs Powder Co., Wilmington, 
al. 
dO s.6sc0 teas do..... Do. 
Class 4.....]... do..... Do. 
G0. cancels do. Do. 
rs Crags Det do..... Do. 
pe tdOss 5 walter do..... Do. 
Class la....|...do..... Do. 
GOs aasellh ot do..... Do. 
Gow Race clos do..... Do. 
(eee ies do..... Do. 
Class 4.....]... doi. 324 Keystone National Powder Co., 
mporium, Pa. 
WO.sessc)e.2 do..... Do. 
AQ s asses all tg .< do..... Do. 
Lope dOwaretads le ce re (0 ae Do. 
Class La....|...do..... Do. 
UO. cid |S—5 do..... Do. 
1 ae (PN do..... Do. 
Ox. 25 0314 do..... Do. 
Class 4.....}... do Do. 
Class la....|..- do..... Do. 


1 Manufacture by Atlas Powder Co. authorized under date of October 16, 1913. 
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6 PERMISSIBLE EXPLOSIVES. 


TaBLE I.—Permissible explosives tested prior to January 1, 1914—Continued. 


When used 
with deto- 
ass | Gravis Seo 
erably elec- 
Brand. designation. | tric detona- Manufacturer, 
tors of not 
less efficiency 
than— 


Collier powder No. 5-L. F..| Class 1a....| No. 6....]| Keystone National Powder Co., 
mporium, Pa. 


Collier powder No. 5 special.|...do.......|... do... ..2: Do. 
Collier powder No. 6-L. F..| Class 4...-..|...do..... Do. 
Collier No. 9............-.. Class la....}.-. do..o32 Do. 
Collier powder No. 11.......|..-do.......|... do..... Do. 
Cronite No. 1............-.-|.-- dOzescca 2 fect do.....] G. R. McAbee Powder & Oil 


m., Pittsburgh, Pa. 


Cronite No. 5...............-|.-- 0. 
Detonite special.............]..- The King Powder Co., Cincin- 
nati, Ohio. 
Eureka No. 2...............- Class 2... .. No. 6....| G. R. McAbee Powder & Oil 
Co., Pittsburgh, Pa. 
Fort Pitt mine powder No. 1.} Class 4.....|... do.....| Fort Pitt Powder Co., Pitts- 
burgh, Pa. 
Fuel-ite No. 1...............].-- Oi science] sss do... a hi Powder Co., Pittsburgh, 
a. 
Fuel-ite No. 2...............]... ts Co eee ee do..... Do. 
Fuel-ite No. 3............... Class la....}... do..... Do. 
Giant A low-flame dyna- | Class 2.....|..- do.....| Giant Powder Co. (Consoli- 
mite. dated), Giant, Cal. 
Giant B low-flame dyna- |...do.......|... do..... Do. 
mite. 
Giant C low-flame dyna- |...do.......]... do..... Do 
mite. 
Giant coal-mine powder | Classla....|...do..... Do, 
o. 5. 
Giant coal-mine powder | Class 2.....]... do..... Do. 
‘ No. 6. 
Giant, coal-mine Do 
No. 7. 
Giant coal-mine Do. 
No. 8. 
Guardian A...........-....- é . 7....| Independent Powder Co., Jop- 
lin, Mo. 
Guardian No. 2..........-. Lae. Bs ao Do. 
Guardian No. 2—X Do. 
Guardian No. 3..........--].-- Do. 
Guardian No. 3-X..........|..- do 358 Do. 
Guardian coal powder B....| Class 4... .. NOM 353 Do. 
Hecla No. 2............. -.--| Class la...|...do..:.. E. I. du Pont de Nemours 
: Powder Co., Wilmington, 
Del. 
IRAN AGA ices Sec iide eee ck Class 1b....| No. 8....| W. H. Blumenstein Chemical 
Works, Pottsville, Pa. 
Lomite No. 1..........---. Class 2..... No. 6....| G. R. McAbee Powder & Oil 
Co., Pittsburgh, Pa. 
Lowinite No. 2-B.........- Class la....|...do..... Lowite Explosives Manufactur- 
ing Co., Pittsburgh, Pa. 
Meteor AXXO............-.. Class 2... . 2 dO6 sec: E. I. du Pont de Nemours 
ied Co., Wilmington, 
Jel. 
Mine-ite A...........2.---. Class 4..... .--do.....| Burton Powder Co., Pittsburgh, 
Pa. 
Mine-ite A-2..........--..-]..- doz ss222% SedOsands Do. 
Mine-ite B.................1..- dOxsissce 5s ¢On20c< Do. 


PERMISSIBLE EXPLOSIVES. vi 


TaBLE I.—Permissible explosives tested prior to January 1, 1914—Continued. 


When used 
with deto- 
nators, pref- 


1 = 
Brand. ia tia beak Manufacturer. 
Mine-ite B-2..............- Class 4..... Rie Powder Co., Pittsburgh, 
a. 

Mine-ite No. 5-D.........-.. Class la....}...do...-.. Do. 

Monobel No. 1.........----]--- GOs =2sesefs-3 -.--| E. I. du Pont de Nemours 
eras Co., Wilmington, 

el. 

Monobel No. 2..........---].-- do.......]..-do..... Do. 

Monobel No. 3........-----]--- do.......]...do..... Do. 

Monobel No. 4...........--|--- GO. c552%\e| 3 i Do. 

Monobel No. 5........---.-]--- GOs a's s sfesa ai Do. 

Monobel No. 6........--.--]--- DOs sce ssi | ee Do. 

Monobel No. 7........-.-.-|.-- GO.6 c255<]2 oe Do. 

Nitro low-flame No. 1...... Class 4..... 2 Rie Hordes Co., Kingston, 
N.Y. 

Nitro low-flame No. 2......]... W6-cscisacleac ees. Do. 

Red H No. 1?.............. Class la...}... ...--| Hercules Powder Co., Wil- 
mington, Del. 

Red‘ Hl Noj..2). sc nesenececchecOccpeces|ees Were Do. 

Red H No. 3?............-.]..- GOlspaves|s2% eeead Do. 

Red: Hl 'No:.43 oc. ccscceasesclesedOsec aes clans ee Do. 

Red H No. 5?..............|... (ee! [See 3% Do. 

Red) H'No76 taccccssassacec|os. 0si55%e,al ous biewt Do. 

Red H No. 7!.............-|--- (Oe! beacon 0. 

Trojan coal powder H...... Class 3.....]... -.---| Pennsylvania Trojan Powder 
Co., Allentown, Pa. 

Trojan coal powder I.......]... do.......]...do..... Do. 

Trojan coal powder J.......]... Oi 22252] s56 weet Do. 

Tunnelite B................ Class la...|... ...| G. R. McAbee Powder & Oil 
Co., Pittsburgh, Pa. 

Tunnelite C................]... do Do. 

Tunnelite No. Do. 

Tunnelite No. 6 Do. 

Tunnelite No. Do. 

Tunnelite No. Do. 

Tunnelite No. 8 Do. 

Tunnelite No. Do 


:| Atlas Powder Co., Wilmington, 
Del. 


Vigorite No. 67............]... dod. 2 s%22|. 2% wotee Do. 
Kpdite:- No: [*so..sccseces lees doi vageciete .--| Hercules tad Co., Wil- 
mington, Del. 
; N 3 
PER oe mek cae | pe 
Xpdite No. 43.............]...do....-.-]... do..... Do. 
Xpdite No. 53.............]... See ee eee Do. 
Xpdite No. 64............-].2. dor: $:é24}226 apeee Do. 


1Correspond to the respective grades of Monobel as manufactured by the E. I. du Pont de Nemours 
Powder Co. Authorized under date of October 16, 1913. 

2 Correspond to the respective grades of Carbonite as manufactured by the E. I. du Pont de Nemours 
Powder Co. Authorized under date of October 16, 1913. 

8 Correspond to the respective grades of Carbonite as manufactured by the E. I. du Pont de Nemours 
Powder Co. Authorized under date of July 18, 1913. 

4 Corresponds to the respective grade of Carbonite as manufactured by the E. I. du Pont de Nemours 
Powder Co. Authorized under date of August 6, 1913. 
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8 PERMISSIBLE EXPLOSIVES. 


CLASSES OF PERMISSIBLE EXPLOSIVES. 


In order that a user of explosives may know the nature and the 
characteristic component of each of the permissible explosives, and 
that he may be able to select an explosive to meet a specific require- 
ment, Table 2 has been prepared. In this table the explosives are 
arranged in four classes, based on the properties of the characteristic 
ingredient, and the rate of detonation of each explosive is given. 


TABLE 2.—Classes and rate of detonation of permissible explosives. 


Rate of detonation in 1} by 
8 inch cartridge. 


Class and brand of explosive. 


Feet per Miciors pee 
second. second. 


CLass 1. Ammonium NITRATE. 


SUBCLASS a. 


Aetna coal powder AAsci2: sou .cccasaadiaie ccs setesedeteces 7, 880 2, 403 
Bental coal powder No. 1-A............2.2..2- 2-20 e eee eee eee 7, 690 2, 343 
Bental coal powder No. 2..............202..2 2c eee eee eee scenes 4, 750 1, 447 
Bental coal powder INOS pBNi Gd ve Sa tadat asec nuns eens wists 7,980 2, 432 
Bitiminite! Nos D.cscrcs ees a wove bo caieeo mee bceuSicagdenses 9, 120 2, 782 
Black DianiondsNow ba csshese ss aos eccitvs a Se 2cagke pas ecde ae es 6, 020 1, 835 
Black. Diamond: No: Glib 222 22sc02s feaitctccsosun oamaseats 9, 630 2, 935 
Cameron mine powder No. 1-A..........-..-22----2---22--++- 10, 950 3, 339 
Cameron mine powder No. 2-A........-.--..-.------002---+- 10, 520 a 3, 206 
Cameron mine powder No. 2-A, L. F.........-.-.------------ 10, 950 3, 338 
Goalite Ais 14 ues pan cow eee hole doo eden auinn ss once eeeaee we ees ee 8, 870 2, 705 
Coalite Xn o3 23 sscvccavdess Lae SE SN SESS a SAD ae Dem Me abe 9, 000 2,745 
Coalite | No. Baksicsece aseaecsaek noe USE EEL e eee smadetes 7, 290 2, 223 
Coalite No, 3=X:A. sc ctecec8 asecsesteed veedasansseaseteencosee| ~20;420 3,176 
Conlite No: S3-XB. ck. csccsesccs sciences alas egaidia wakt acids ateysicc 11, 290 3, 441 
Coalite:No: 328 Gssccc utr ccd doce dsoab ose tacnasceteennatcentaske 8, 320 2, 536 
Collier powderB; N.cPos ike case Sek. 8 sw aees teak sonwsease 10, 950 3, 338 
. Collier powder 5 OR eG le At 7s ROM 11, 610 38, 539 
Collier powder: No: Meacadcescanies nace soa Gees ce eawint see 7,820 2, 384 
Collier powder Xs (b..Bs se s3eciees wil abeheasksgrekecebecors 9, 990 3, 047 
GCollierpowderNo. BijoSs<ccscesacs palosee cco Sec ati ds aoe cine 8, 280 2,524 
Collier powder 'N6:,0=b.. By skis ca cas satdtearnsiaseaieu cmewn's beluee ss 9, 370 2, 858 
Collier powder No. 5, special...... Avisce peobaaneins mew eeuies 8, 330 2, 541 
Collier No, OF ive easiness 35 655 See eanmqarcnsSaueaue Nas5be 6, 690 2,040 
Collier powder No: lla.2oooedeetatc ice fecke fet ub sdakoboes 11, 680 3, 561 
Gronite No tsasedsehire Os cad Fs os ke eel ce taae bad woe oeeeeee 10, 490 3, 198 
Cronite: NonGscs c3i0s cceteiticcctteessctamass vaibaknsseecee ach 8, 090 2, 466 
Dotonrie Hpecial cst dh corre co Saeed oz alcncialle aaa se oeung een 10, 840 63, 305 
Mizelsrto Now. ek sc oe sss Ase goa Foss jade ego ese ofenatee sean 8, 590 2, 620 
Giant coal-mine powder No. 5..........2...22--0----00+--05- 10, 230 3, 118 
Guardian NO; 2: Tovccosashict asegesazeraaesctamsabestecaced 8, 980 2, 738 
(guardian NO. 2aXA was eatecahod sydd heincets koctetacesvetecon 7,990 2, 437 
Guardian) No! 3.2: ais bed teers Secasicas oon s hedeon oeeane 7,660 2, 336 
Gudrdidn' NG 8=Riv ec aniosiccg cdnd rez cases cee ce sais tees leer 8,470 2, 582 
HeclacNOy Da vctosantac jasabosegieiaena Uren caatioduatees abbas 13, 990 4, 264 
Lowinite NO; 2-Biwcays csekisbingaly de how ne cea eames redesines 9,740 2,971 
Mine-ite-Nov5=D s- 062 sccine cose ceedeeoagd eid papelvotadose. 8, 720 2, 658 
Monobel Nor Liv sosccata lord S223 eaeet cc aabnesesesos ey oe 11, 700 3, 568 
Monobel No. 2..........- Paso MESS teh eet ic besseieeastone 9,870 3, 009 
Monobel'No. Sis ccicasdicrices tie ches nagessdes eacaccesbocad 7, 260 2,212 
Monobel No. 4:22 5262 25250 oc Oe 505 Scie cd aeiacicelea seus waa ee cs 8, 980 2, 738 
Monobel No. 5......... sate ane abe tiefeieogR bina Gem meslac Lone ae mee 6, 760 2, 061 
@ 1}-inch cartridges used. > 1}-inch cartridges used. 
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TABLE 2.— Classes and rate of detonation of permissible explosives—Continued. 


Rate of detonation in 1} by 
8 inch cartridge. 


Class and brand of explosive. 


Feet per | Meters per 
second. second. 


Cuass 1. AMMONIUM Nitrate—Continued. 


SUBCLASS a—continued. 


Monobel'No: GiesssssstcscarsioesGacssccscehatoeeeecgeessind 10, 380 3,165 
Monobel No. 7: .2s266.s20.005 5 0355050 Beetasceeaenaceaswctciees 10, 050 38, 065 
Red HONG! Vastsccacseayad scales sis jets c baa’ esgidend Sa@Seaseecs 11, 700 8, 568 
Red Noi 2s gcccecinsss do bie towed aneues once deaceeeeeues 9, 870 3, 009 
Red Hi NosSveoe ooo ks oes cata eiwantech aoe caceinue Seeeae 7, 260 2,212 
8, 980 2, 738 
6, 760 2, 061 
10, 380 3, 165 
: 10, 050 3, 065 
9, 990 8, 047 
Tunnelite Cissciicescs e555 fi cse reine Sodec deena toteese sen 10, 060 3, 068 
SUBCLASS }. 
Ranite Als 3. oosicSuw ioc eadote theo oe Sec qccbaaas ahaceeete 10,730 | «3,270 
Crass 2. HYDRATED. 
Bureks NO 2s ress cnc Seeaces cat cescu etesecceett gets eeveces 10, 720 3, 269 
Giant A low-flame dynamite.................-.-------------- 8, 140 2, 481 
Giant B low-flame dynamite................2-2--220--eeeeee 9, 100 2,773 
Giant C low-flame dynamite.............-. ae 8, 860 2, 702 
Giant coal-mine powder No. 6... ie --| 11,540 3, 519 
Giant coal-mine powder No. 7..............---0+-eee eee ee eee 10, 830 3, 301 
Giant coal-mine powder No. 8........-.-.-..-------+-eeeeee-- 10, 830 3, 301 
TaomiteiNat fa2ss.ccascos sceddaseat noucicaesdacaceae ue buants 13, 940 4, 250 
Meteor ARKO sa. 5 face rdinenccs seas sessed sews cers od see’ ater! 8, 410 2, 563 
Cuiass 3. OrGanic Nitrate (OTHER THAN NIvTROGLY- 
CERIN). 
Trojan coal powder H............-...----- +22 2-22 eee ee eee 9, 420 2, 872 
Trojan coal powder I.............-- bo Relea agemsseees Leetaeis 9, 620 2, 934 
Trojan: coal pow der’ Tic ccc yc iceeces gamelan fe 54 op sare mayee ee 10, 590 3, 230 
Cuass 4. NITROGLYCERIN. 
Aetna coal powder A..........-- 22. eee e cece cece cece eee 12, 620 3, 848 
Aetna coal powder B.......... 222.2. c eee eee eee eee eee eee 9, 870 3, 008 
Aetna coal powder C.......... 22-2022 eee eee eee eee eee eee 7,010 2,138 
Bitumiiniite’ Nol Liss. ceseceasess cig etedare toes teisaa gals baekesenrs 12, 800 3, 901 
Bituminite No. 3.. 9, 330 2, 843 
Bituminite No. 4.... 7, 540 2, 298 
Black Diamond No. 2 12, 600 3, 842 
Black Diamond No. 3-A...............-.------- wan eaheezine 11, 160 3, 402 
Cameron mine powder No, 3-A...-.....--...----+-+----4- ----| 10,930 3, 333 
Carbonite No. Tod ses ois5 See nonce cseees atarattinralsints waaetalrwn 10, 950 3, 338 
CarboniteiNou 2 esccvc2ou naka meee dcgenanyeesaeee rn bee ....| 11,380 3,470 
Carbonite NO: Sissies ci Seve cate sacc ca0ec ee es Qo ease tem caee seas 8,710 2, 656 
Carbonite Noy 4. 2a. 22 eaceeeaatedd coc dee edo os abc swelsedens 7, 670 2, 339 
Garbonite- No.8. .s sascaeeesc dnd c5.csae.iditeinschseadaisio edie 10, 140 3, 092 
Carbonite NO: 62.s52ccsa3 2500 cecdsniaes neces saeeeeee tes deen 7,490 2, 285 
Coalite NOU 1s . 26 ns6-stie de aeren dace hGawech Saotosabaascxede 7, 930 2,418 
Coshte Nov 22D cwsiodwe cews Sodas dace sa dei de sclte tee ee eee 8, 430 2,571 


@ 13-inch cartridges used. 
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PERMISSIBLE EXPLOSIVES. 


TaBLe 2.—Classes and rate of detonation of permissible explosives—Continued. 


Coalite No. 
Coalite No. 


Class and brand of explosive. 


Ciass 4. NirroGLycERIN—Continued. 


Ds Viz cssushancgas skGOx oot oo Otes Bea e ee Se eae 
2M das Bis. foc 3 st at bees Suelcene toast esas 


Coal special Nac Desesuncscspesciieaeecnes FELL DaLaeCeneeae 
Goal special Non? = 5255 ie 3ecsc508ennesecmsatabo deck bod fad, 


Coal special No. 2-W 
Coal special No. 3-C 
Collier powder No. 2.. 


Collier powder No. BDL eee an cnoesaetoss 


Fort Pitt mine powder No. 1 


PUGMIEING. Veo. cecans shoe tat ele bor coos bares eas sae eaaaa es 


VCLitey NOt 2s we daa w 2 siS qacsGajos ours ore Da csieiS eed oo ew se seNES } 
Guardian A 


Giardian. coal powder: Ba. sc ac.su cs cays enede eas aeilasemmess 


Mine-ite A 


Minette A=2 ois ass candace > st dwattemabaaebesesaemat naen eee 


Mine- atte B. 


, ee ee ee ee ee ee 


Nitro low-flame No. Didar cipias waded a,c eee a Cease RSET Vasw aS 


Tunnelite No. 5 
Tunnelite No. 
Tunnelite No. 
Tunnelite No. 
Tunnelite No. 8 
Tunnelite No. 


Vigorite No. 1..... oe ah edna seein tuntowe swam tact uec seat d de 
Vigorite. NO: 6. sc2seceiseic 555 eat PaGeshaeagoeaais apoerescosned 


Xpdite No. 1 


Xpdite No 


Xpdite No. 
Xpdite No. 
Xpdite No. 
Xpdite No. 


Rate of detonation in 1} by 
8 inch cartridge. 
Feet Met T 
nace pe e Sn 

7,340 2, 237 
9, 220 2,811 
11, 800 3,598 
10, 240 3, 123 
11, 590 3, 534 
9, 760 2,977 
8, 870 2,704 
9, 660 2, 944 
11, 230 3,424 
11, 150 3, 400 
8, 240 2, 512 
10, 130 3, 089 
8, 960 2, 733 
11, 290 3,443 
10, 670 3, 252 
9, 540 2, 908 
7,410 2, 260 
13, 380 4,079 
14, 560 4, 439 
8, 400 2, 562 
9, 670 2, 947 
9, 620 2, 933 
8,720 2, 659 
8, 020 2, 446 
8, 720 2, 658 
10, 950 3, 338 
7,490 2, 285 
10, 950 3, 338 
11, 380 3, 470 
8,710 2, 656 
7, 670 2, 339 
10, 140 3, 092 
7,490 2, 285 


Tables 1 and 2 include all the permissible explosives that have 

The announce- 

ment of the passing of the required tests by other explosives will be 

made public after the completion of the tests. 
Approved January 3, 1914. 


passed the required tests prior to January 1, 1914. 


Google 


JosgerpH A. Hoimes, Director. 


PRINCETOD 


PUBLICATIONS ON MINE ACCIDENTS AND TESTS OF EXPLOSIVES. 


The following Bureau of Mines publications may be obtained free 
by applying to the Director, Bureau of Mines, Washington, D. C.: 


BuLietin 10. The use of permissible explosives, by J. J. Rutledge and Clarence 
Hall. 1912. 34 pp., 5 pls. 

Butetin 15. Investigations of explosives used in coal mines, by Clarence Hall, 
W. O. Snelling, and S. P. Howell, with a chapter on the natural gas used at Pittsburgh, 
by G. A. Burrell, and an introduction by C. E. Munroe. 1911. 197 pp., 7 pls. 

Butietin 17. A primer on explosives for coal miners, by C. E. Munroe and Clarence 
Hall. 61 pp., 10 pls. Reprint of United States Geological Survey Bulletin 423. 

Bu.etin 20. The explosibility of coal dust, by G. S. Rice, with chapters by J. C. W. 
Frazer, Axel Larsen, Frank Haas, and Carl Scholz. 204 pp., 14 pls. Reprint of 
United States Geological Survey Bulletin 425. 

Buietin 44. First national mine-safety demonstration, by H. M. Wilson and 
A. H. Fay, with a chapter on the explosion at the experimental mine, by G. S. Rice. 
1912. 75 pp., 7 pls. 

BuLuetin 46. An investigation of explosion-proof mine motors, by H. H. Clark. 
1912. 44 pp., 6 pls. 

Bu.uetin 48. The selection of explosives used in engineering and mining opera- 
tions, by Clarence Hall and S. P. Howell. 1913. 50 pp., 3 pls. 

Butvetin 51. The analysis of black powder and dynamite, by W. O. Snelling and 
C.G. Storm. 1913. 80 pp., 5 pls., 5 figs. 

BuLLETIN 52. Ignition of mine gases by the filaments of incandescent lamps, by 
H. H. Clark and L. C. Ilsley. 1913. 31 pp., 6 pls. 

BuLtetIn 59. Investigations of detonators and electric detonators, by Clarence 
Halland S. P. Howell. 1913. 73 pp., 7 pls., 5 figs. . 

BuLuetin 66. Tests of permissible explosives, by Clarence Hall and S. P. Howell. 
‘1913. 313 pp., 1 pl., 6 figs. 

BuLueTin 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 98 pp., 3 pls., 40 figs. 

TecunicaL Paper 4. The electrical section of the Bureau of Mines, its purpose 
and equipment, by H. H. Clark. 1911. 12 pp. 

TECHNICAL Paper 6. The rate of burning of fuse as influenced by temperature and 
pressure, by W. O. Snelling and W. C. Cope. 1912. 28 pp. 

TECHNICAL Paper 7. Investigations of fuse and miners’ squibs, by Clarence Hall 
and S. P. Howell. 1912. 19 pp. 

TECHNICAL PAPER 11. The use of mice and birds for detecting carbon monoxide 
after mine fires and explosions, by G. A. Burrell. 1912. 15 pp. 

TrEcHNICAL ParEr 12. The behavior of nitroglycerin when heated, by W. O. Snel- 
ling and C.G. Storm. 1912. 144 pp., 1 pl. 

TECHNICAL ParPer 13. Gas analysis as an aid in fighting mine fires, by G. A. Bur- 
rell and F. M. Seibert. 1912. 16 pp. 

TECHNICAL Parer 17. The effect of stemming on the efficiency of explosives, by 
W. O. Snelling and Clarence Hall. 1912. 20 pp. 

TECHNICAL Paper 18. Magazines and thaw houses for explosives, by Clarence Hall 
and S. P. Howell. 1912. 34 pp., 1 pl. 

TecHNICAL Paper 19. The factor of safety in mine electrical installations, by 
H. H. Clark. 1912. 14 pp. 
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12 PERMISSIBLE EXPLOSIVES. 


TecHNicaL PareR 21. The prevention of mine explosions; report and recom- 
mendations, by Victor Watteyne, Carl Meisener, and Arthur Desborough. 12 pp. 
Reprint of United States Geological Survey Bulletin 369. 

TECHNICAL Paper 23. Ignition of mine gas by miniature electric lamps, by H. H. 
Clark. 1912. 5 pp. 

TrecHNIcAL Paper 24. Mine fires; a preliminary study, by G. S. Rice. 1912. 
51 pp. 

TecHNicaL Paper 28. Ignition of mine gas by standard incandescent lamps, by 
H. H. Clark. 1912. 6 pp. 

TrecHNICAL Paper 29. Training with mine-rescue breathing apparatus, by J. W. 
Paul. 1912. 16 pp. 

TECHNICAL Paper 30. Mine-accident prevention at Lake Superior iron mines, by 
D. E. Woodbridge. 1913. 38 pp., 9 figs. 

TrecHNICAL Paper 40. Metal-mine accidents in the United States during the 
calendar year 1911, compiled by A. H. Fay. 1913. 54 pp. 

TecHNICAL Paper 43. The influence of inert gaseson inflammable gaseous mixtures, 
by J. H. Clement. 1913. 24 pp., 1 pl., 8 figs. 

TECHNICAL Parer 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TEcHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, 
with monthly statistics for 1912; compiled by F. W. Horton. 1913. 74 pp. 

TECHNICAL Paper 52. Permissible explosives tested prior to March 1, 1913, by 
Clarence Hall. 1913. 11 pp. 

TECHNICAL Paper 61. Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 76 pp., 1 fig. 

Miners’ Crrcutar 3. Coal-dust explosions, by G. 8. Rice. 1911. 22 pp. 

Miners’ Crrcutar 4. The use and care of mine-rescue breathing apparatus, by 
J. W. Paul. 1911. 24 pp. 

Miners’ Crrcuzar 5. Electrical accidents in mines; their causes and prevention, 
by H. H. Clark, W. D. Roberts, L. C. Ilsley, and H. F. Randolph. 1911. 10 pp., 
3 pls. 

Miners’ Crrcutar 6. Permissible explosives tested prior to January 1, 1912, and 
precautions to be taken in their use, by Clarence Hall. 1912. 20 pp. 

Miners’ Crrcutar 7. The use and misuse of explosives in coal mining, by J. J. 
Rutledge. 1913. 52 pp., 8 figs. 

Miners’ Circutar 9. Accidents from falls of roof and coal, by G. S. Rice. 1912. 


16 pp. 

Miners’ Circutar 10. Mine fires and how to fight them, by J. W. Paul. 1912. 
14 pp. 

Miners’ Crrcuzar 11. Accidents from mine cars and locomotives, by L. M. Jones. 
1912. 16 pp. 


Miners’ Crrcurar 12. The use and care of miners’ safety lamps, by J. W. Paul. 
1913. 16 pp., 4 figs. 

Miners’ CircutaR 13. Safety in tunneling, by D. W. Brunton and J. A. Davis. 
1913. 19 pp. 
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